The reference stress method used in the prediction of creep deformations and failure times of components is briefly outlined.
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Journal of the Mechanical Behaviour of Materials methods described can be extended to non-isothermal and variable loading conditions.
The list of references should therefore form a useful starting point for the reader who is interested in more complicated loading conditions, as well as steady loading situations. 
where ε (σ ) is the creep strain obtained from a uniaxial creep test π, t at time t, due to stress σ , and D is the reference multiplier.
The π reference multiplier is approximately constant (independent of material properties) for a given geometry and loading, but may be a function of dimensions for some types of deformation.
For some simple components, it may be possible to obtain analytical solutions for reference stresses and reference multipliers, e.g. (25) - (27) .
For more complex components and loadings numerical solutions can be used to determine reference stresses and reference multipliers, e.g. °R * h L °Y (2) and D * i^y & For simple components, the approximate reference stress is simply the skeletal point stress (35) . In such components (e.g. beams in pure bending and thick cylinders) it is possible to accurately predict all deformations using the same reference stress; only the reference multiplier changes for different positions and types of deformation. 
Li
In equation (5), χ is the ratio of the collapse load to the load to first yield, which is a measure of the stress concentration.
For ductile materials, equation (5) overestimates the reference stress and equation (2) underestimates the reference stress. The difference in the predicted failure times using these two extreme reference stresses can be very large, e.g. (44). However, a theoretical and experimental investigation of typical structures (46, 49) has resulted in the following rupture reference stress being proposed for ductile materials, i.e.
σ" = σ (1 + 0.13 (X -1)) (6) L In practical situations (43, W, for which X < 2.5, it has been suggested (43, 47) that equation (6) may be conservatively simplified by ρ Hence the failure time can be bounded by using the reference stresses given by equations (2) and (6) . For a creep brittle material it is assumed that failure is governed by the peak stress (equation (5)) and that the crack propagation time is negligible compared to the initiation time. For materials which are neither creep ductile or creep brittle (as defined above), it is necessary to consider the possibility of creep crack growth due to a succession of crack tip events.
The initial stress field in the vicinity of a crack, for elastic or small-scale yielding conditioning, is described by the elastic stress intensity factor, K. For stationary cracks, stress redistribution will occur and provided continuous damage effects are negligle, the stress field in the vicinity of the crack will approach that considered by
Hutchinson (50) For a growing crack it is known (13, 55) that the type of stress field in the vicinity of the crack changes abruptly at η = 3. However, it has also been shown (13) that K-controlled crack growth is only likely for low η-values and high crack growth rates. Also, the C* parameter, which characterises the stationary state stress and strainrate fields, has wide applicability (13); particularly for low crack growth rates and high η-values.
There is no theoretical basis on which crack growth rates might be expected to be directly related to reference stress. However, reference stresses can be used in estimating C* (e.g.
13-18)
. Hence crack growth rates can be indirectly related to reference stresses.
4.2 Estimating C* using reference stresses 
where R is described (13) as a 'characteristic distance 1 , which is estimated (13) from
The characteristic distance, R, in equation 17 is equivalent to the quantity 3D in equation 16. Hence, the characteristic distance, R, is related to the reference multiplier, D, appropriate to the crack tip opening displacement.
Initiation
It is known (i.e. ^60) that crack growth may not start until after a significant incubation period. A critical value of crack tip opening For some materials, a critical crack tip opening displacement must be achieved before creep crack growth occurs. The reference stress approach can again be used to estimate the resulting incubation time. 
